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Abstract. The	antioxidant	 capacity	of	 apples	peel	 extracts	during	 the	 fruit	development	 from	 three	apple	
varieties	(i.e.,	Ionathan,	Golden	Delicious	and	Starkrimson)	were	analyzed		at	7,	15,	35,	65,	107,	145	days	after	full	
bloom	(DAFB).	The	total	antioxidant	capacities	of	extracts	were	evaluated	using	free	radical	scavenging	effect	over	
1,1-diphenyl	l-2	-picrylhydrazyl	(DPPH)	radical,		being	determined	by	a	spectrophotometric	method.	The	maximum	
antioxidant	capacity	was	recorded	in	the	apples	harvested	7	DAFB.
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Introduction. It	 is	 well	 known	 that	 eating	fruits that are rich in antioxidant compounds pro-
vide	 health	 protection,	 such	 as	 cancer	 and	 car-
dio-vascular	 diseases.	 Apples	 are	 rich	 in	 health-
related	 compounds	 as	 they	 are	 good	 sources	 of	
phenolic	compounds	and	antioxidants		(D’Abrosca	
et al.,	 2007).	 Apples	 peel,	 being	 a	 rich	 source	 of	
phenolics	 and	 dietary	 fiber,	 is	 valued	 for	 its	me-
dicinal	health	functions.	The	fruits	peel,	although	
medicinally	 important,	 is	 often	 discarded	 as	 an	
agro-waste	 and	 have	 not	 yet	 received	 attention	
with	regard	to	its	utilization	for	value-added	prod-
ucts,	 rather	 than	 being	 discarded.	 This	might	 be	
due	 to	 the	 lack	 of	 commercial	 applications	 and	
consumer’s	 unawareness	 of	 the	 benefits	 of	 con-
suming	 fruit	 peels.	 Interestingly,	 the	 seed	 and	
peel	 fractions	have	been	reported	to	have	higher	
antioxidant	activity	compared	to	the	pulp	fraction 
(Manzoor	et al.,	2012).	
Aims and objectives. Due	to	the	high	number	
of	 apples	 lost	 during	 the	 physiological	 falls	 it	 is	
important	 to	 study	 their	 antioxidant	 capacity	 in	
order	 to	determine	 the	best	 time	 to	use	 them	 in	different foods or pharmaceutical products.
Materials and methods. Three	 apple	 varie-
ties	 were	 analyzed	 (Ionathan,	 Golden	 Delicious	
and	Starkrimson)	at	7,	15,	35,	65,	107,	145	DAFB.	
Different	samples	were	harvested	from	inside	and	
periphery	of	the	crown.	The	antioxidant	capacity	
was	determined	by	 assessing	DPPH	 radical.	 This	
determination	 is	 based	on	 the	method	proposed	
by	Odriozola-Serrano et al.,	2008.	 	An	amount	of	
10μl	 of	 the	 methanol	 extract	 from	 the	 analysed	
samples,	 obtained	 according	 to	 the	 method	 de-
scribed	by	Bunea	et al.	(2011)	was	mixed	with	3.9	
ml	of	DPPH	(0.025g	/l)	and	90	µl	of	distilled	water.	
The	mixture	was	stirred	and	maintained	properly	
in	the	dark	for	30	min.	The	absorbance	of	the	sam-
ples	was	measured	at	515	nm	(Shimadzu	1700	UV-
VIS)	against	 a	methanol	blank.	The	positive	 con-
trol	was	prepared	using	a	gallic	acid	solution	(0.5	
mg/mL).	The	negative	control	was	prepared	using	
methanol.	Results	were	expressed	as	percent	over	
standard	DPPH	absorbance	according	to	Eq.	(1).
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where:	RSA	[%]	-	Radical	Scavenging	Activity;	
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	–	DPPH	solution	absorbance;	A
P
 –sample 
absorbance.
Results and Discussions. For	 each	 variety,	
regardless	 of	 position	 in	 the	 crown,	 the	 highest	
antioxidant	capacity	was	recorded	at	7	days	after	
full	bloom	(Table	1).
Golden	 Delicious	 recorded	 statistically	 sig-
nificant	 differences	 (p<0.05)	 starting	 5	 DAFB	
when	 antioxidant	 capacity	 reached	 the	 highest	level. During	the	growth	and	development	of	 the	
fruit,	antioxidant	capacity	decreased	significantly	
(p<0.05)	 by	 the	 end	 of	 the	 experiment	 regard-less of the	position	of	the	fruit	in	the	tree	crown.	
The	same	trend	can	be	observed	for	Ionathan	and	
Starkrimson	 varieties.	 The	 use	 of	 DPPH	was	 re-
ported	by	Kondo	et al.	(2002)	for	the	examination	
of	 two	 Japanese	 apple	 cultivars	 (Fuji	 and	Oorin)	
during	fruit	development.	In	peels,	quercetin	gly-
cosides,	procyanidins,	 and	 flavanols,	due	 to	 their	
high	 radical	 scavenging	 activities	 and	 high	 con-
centrations,	proved	to	be	the	major	contributors	
to	the	calculated	antioxidant	activity.
Conclusion. For	 all	 varieties,	 the	 maximum	
antioxidant	capacity	of	apples	peels	was	recorded	
in	 the	 fruits	harvested	7	DAFB,	decreasing	while	
the	fruit	was	growing.
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Tab. 1. Peel	antioxidant	capacity	for different	apple	cultivars	during	fruits	development
Antioxidant capacity [%]
Days after 
full bloom
Crown
Position Ionathan Starkrimson Golden Delicious
7
IC 85.1455	±	0.21 					89.8162	±	0.10 							90.8882	±	0.10
PC 85.6815	±	1.10 80.7896	±	0.21 							90.5819	±	0.10
15
IC 87.0597	±0.10 					89.1271	±	0.21 89.9694	±	0.10
PC 85.2986	±0.21 					89.1271	±	0.21 89.2037	±	0.10
35
IC 79.8622	±0.10 89.0505	±	0.32 81.6233	±	0.43
PC 83.6907	±0.10 88.9740	±	0.43 84.7626	±	0.32
65
IC 74.6554	±0.10 73.6600	±	0.64 76.0337	±	0.32
PC 81.2404	±0.32 83.4609	±	0.21 74.8086	±	0.32
107
IC 66.6922	±0.10 50.6891	±	0.21 65.3139	±	0.10
PC 62.0980	±0.10 76.8760	±	0.43 66.2328	±	0.10
145
IC 28.4074	±0.10 39.2802	±	0.32 54.3645	±	0.21
PC 32.5421	±0.10 38.0551	±	0.10 62.8637	±	0.10
IC	-	inside	of	the	crown;	PC	-	periphery	of	the	crown.
